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GENERAL DESCRIPTION 



The Model 242 TVOM has been designed for bench and field service in testing both vacuum tube and 
semiconductor circuits. This instrument combines the desirable features of a VTVM and a milliam- 
meter into a single attractively styled cabinet. 



FEATURES 

1. Readings are made on the 11 scales of the large easy-to-read 6" meter. 

2. An extremely wide range of d-c voltages can be measured -- from as low as 0.01 volt up to 
1000 volts -- in seven ranges. High voltage range can be extended to 30,000 volts by using the 
EICO HVP-2 probe (not supplied). 

3. An accurate milliammeter circuit permits a wide range of precise a-c and d-c current 
measurements from 10 microamperes to 1 ampere. 

4. The seven a-c voltage ranges cover the full gamut of alternating voltage measurements from 
1 volt rms (full scale) to 1000 volts rms (full scale). Each of the five a-c voltage and current 
scales is calibrated both for rms and peak-to-peak values. Readings are valid for a frequency 
range of 25 Hz to 2 MHz and can be extended to 250 MHz with EICO RF Probe PRF-11 (not supplied). 

5. Seven ohmmeter ranges are available for readings up to 1000 megohms. The ohmmeter 
circuit operates from a transistor -regulated low voltage source to avoid accidental damage to 
semiconductors in equipment under test. This feature also prevents transistors in equipment 
under test from affecting resistance readings. 

6. The instrument can be operated either from an a-c power source or from three self-contained 
9-volt transistor -type batteries, permitting the use of the TVOM as a completely portable unit at 
remote locations. Standoffs at the rear of the cabinet provide a convenient storage facility for the 
a-c line cord when it is not being used. 

7. The Model 242 uses the EICO -exclusive Multi-Probe. Only one convenient "hot" probe with a 
fingertip control is used for all functions, eliminating tangled test leads. 

8. A state-of-the-art, FET-input, high -impedance input stage drives the sensitive differential 
amplifier circuit. The voltage regulated power supply and high-quality 1% multiplier resistors 
used in this instrument assure stability and accuracy on all ranges. The FET input circuit is 
completely protected from possible overloads by a fast -acting semiconductor network. 



SPECIFICATIONS 



DC Voltmeter 

Range: 0 to 1, 3, 10, 30, 100, 300, and 1000 volts (+ or -) 

(extendable to 30,000 volts with EICO HVP-2 Probe) 

Input Impedance: 11 megohms 

Accuracy: ±3% 

AC Voltmeter 



Range: 



RMS - 0 to 1, 3, 10, 30, 100, 300, and 1000 volts 
P-P - 0 to 2. 8, 8. 5, 28, 85, 280, 850 and 2800 volts 
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Input Impedance: 
Accuracy: 

Frequency Response: 
DC Current 
Range: 

AC Current 
Range : 

Ohmmeter: 

Meter: 

Power Supply: 

A-C Power Requirements: 
Size: 

Weight: 



1 megohm 

±5% of full scale (with sinusoidal input voltage) 

25 Hz to 2 MHz (extendable to 250 MHz with EICO RF Probe PRF-11) 



0 to 1, 3, 10, 30, 100, and 300 ma, and 1 amp 



RMS - same as d-c current 

P-P - 0 to 2. 8, 8. 5, 28, 85, 280, and 850 ma, and 2. 8 amps. 

0. 2 to 1000 megohms in seven ranges 
6", 200 fj. a movement 

Transformer isolated, silicon. rectifier, zener regulated; three 
NEDA No. 1604 9-volt batteries for portable use. One 1. 5-volt 
D-size cell for ohmmeter use. 

105-132 volts, 50/60 Hz, 1.4 VA 

7-1/2" high, 8-1/2" wide, 5" deep 

6 lbs, 3 oz. 



CIRCUIT DESCRIPTION 
Basic Metering Circuit 

The Model 242 circuit, shown in simplified form in figure 1, consists of an FET source follower 
stage Ql, driving a differential amplifier formed by NPN silicon transistors Q2 and Q3. Regardless 
of the parameter being measured (a-c or d-c voltage or current, or resistance), the meter reading 
is a function of the d-c input applied to FET Ql. The high input impedance of the FET prevents it 
from loading the inputs at the probe, as weU as the switching and attenuating circuits at the front 
end of the TVOM. 




Figure 1. Basic Metering Circuit 
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When the emitter currents through Q2 and Q3 develop identical voltages across their respective 
emitter resistors, R18, and R19, the two emitter voltages will be identical. No current will flow 
through the meter at this time. Note that the base current of Q3 is held constant by voltage divider 
elements R20 and R21, maintaining the emitter current and hence the voltage developed across 
R19 at a fixed value. 

Operation of Q2 is controlled by a voltage divider consisting of FET Q1 (acting as a voltage - 
variable resistor) and R17. When a d-c voltage is applied to the gate of source follower Ql, its 
source voltage, direct coupled to the base of Q2, changes accordingly. Since Q2 is connected as 
an emitter follower, its emitter voltage follows the change. This unbalances the voltages between 
the emitters of Q2 and Q3, deflecting the meter pointer. In this manner, meter deflection is made 
a function of the d-c voltage applied to the gate of Ql. 

Transistors Q4 and Q5 are used in conjunction with resistor R16 to protect FET Ql from accidental 
overloads. With the bases of Q4 and Q5 disconnected, they act as high-quality temperature 
compensated zener diodes. This parallel transistor circuit presents an infinite impedance to input 
voltages up to approximately 10 volts, but becomes a short circuit to higher voltages. Excess 
voltages are dropped across R16. 



Probe 

The EICO Multi-Probe contains a switch and a 1 -megohm resistor. When the probe is set to DC, 
the 1-megohm resistor is connected in series with the probe tip, reducing circuit loading. In the 
AC/OHMS/MA position, the switch shorts out the resistor, connecting the probe tip directly to the 
TVOM input. 



D-C Volts Input Circuit 

Figure 2 shows, in basic form, the d-c input circuit when the TVOM is set for measuring either a 
positive or negative d-c voltage. A voltage applied to the probe tip passes through resistor R1 in 
the probe to voltage divider resistors R8 through R13, R7, R6, R5, and R22. Various wafers on 
the RANGE switch select the proper tap on the voltage divider for the particular voltage being 
measured. The full-scale voltage that corresponds to each RANGE switch position appears on the 
front panel of the instrument. 



The total resistance of the divider network (including Rl) is 11 megohms. The ratio of the 
resistance from the selected tap to ground, to total voltage divider resistance is identical to the 
ratio of the voltage present at that tap to the applied voltage. For a RANGE switch setting of IV 

and with a d-c input to the TVOM of 1 volt, the ratio is 10 megohms to 11 megohms (-yy). In this 

case, the voltage at the top of R8 is (-^-) x 1 volt or -yy- volt. When this voltage is applied through 

R16 to FET Ql, (and assuming the sensitivity has been properly adjusted with R24) there will be a 
full-scale deflection on the meter. Similarly, if the RANGE switch setting is 100V and 100 volts is 
applied to the TVOM, the ratio is 100,000 ohms to 11 megohms, and the voltage at the 100V tap is 

100 x 11 ^ 000 ^ 000 ' or yy volt, again producing full-scale deflection. Of course, if a lesser 
voltage is applied on any scale, the meter will deflect accordingly. Thus a 50 -volt input on the 
100-volt scale produces an output of 



50 X 100 > 000 

DU A 11,000,000 



or 



yy volt, 



causing the meter to deflect half-way, to the 50-volt mark. 
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A-C Volts Input Circuit 



As shown in figure 3, when the Multi-Probe is set to AC/OHMS/MA, the probe switch shorts out 
Rl. The a-c voltage applied to the probe tip passes through contacts on FUNCTION switch S2 and 
MODE switch S3 and is coupled through blocking capacitor C3 to voltage divider elements R2, R3, 
and R4. This divider is not used in the lower five a-c ranges. The a-c voltage is applied to a 
voltage doubler consisting of Cl, Dl, D2, and C2. Assuming that 1 volt rms is applied to the 
circuit shown, approximately 2. 82 volts dc is developed across C2. This voltage is applied to a 
voltage divider consisting of R14 and the same resistors used in the d-c volts input circuit (R8 
through R13, R7, R6, R5, and R22). As a result, when the RANGE switch is set to IV, 

jj— of a volt appears at the IV tap of the divider. With a-c sensitivity control R23 properly 

adjusted, there will be a full-scale meter deflection. 

Operation of the divider circuit for the lower five a-c ranges is the same as for the d-c input 
circuit. However, in the 300V and 1KV settings of the RANGE switch, the a-c input signal is 
divided by the network consisting of R2, R3, and R4 before being rectified. To compensate for 
the resulting lower output of the voltage doubler in these two ranges, the d-c voltage for the 300V 
and 1KV ranges is divided in the same ratio as for the 100V range. The correct voltage can then 
be read on the corresponding (300V or 1KV) calibrated a-c scale. 



D-C Milliampere Input Circuit 

D-c current measurements ranging from . 01 ma (10 microamperes) to 1 ampere can be made with 
the Model 242. These measurements are made by passing the current through a known resistance, 
then measuring the voltage drop across it. 

Figure 4 shows the input circuit arranged to measure up to 1 milliampere of current. When the 
test probe and common lead are connected in series with the circuit to be tested, the external 
current flows through resistors R31 through R34. Assuming that 1 milliampere of current flows, 
a voltage drop of 1 volt (1 ma x 1000 ohms) is produced. The 1-volt d-c level is then applied 
through R35 and voltage divider elements R8 through R13, R7, R6, R5, and R22. This 11-megohm 
network is identical to that used for measuring d-c voltage (as previously described), with R35 

replacing probe resistor Rl. With volt fed through R13 to FET Ql, full-scale deflection is 

produced on the 1-ma d-c scale. 

When RANGE switch SI is set to the 3MA position, current flows through the same network (R31 
through R34). Assuming that 3 ma of current flows in the external circuit, 3 volts dc is developed 
across this network. The 3V tap on the voltage divider is automatically selected at this time. 

When measuring 10 ma or 30 ma, the external current flows through R31, R32, and R33, again 
producing 1 volt or 3 volts, respectively. Again, the same two taps are used on the voltage 
divider to produce the voltage for proper deflection. 

Operation is similar on the remaining d-c current scales. In each case, either 1 volt or 3 volts is 
developed and either of the same two voltage -divider taps is selected. 

A-C Milliampere Input Circuit 

The a-c milliampere circuit (figure 5) functions similarly to its d-c counterpart. The same 
resistors (R31 through R34) are used to develop either 1 volt or 3 volts a-c. In this case, the 
a-c voltage is coupled through blocking capacitor C3 to voltage doubler Cl, Dl, D2, and C2, where 
it is rectified to dc. The d-c voltage is then applied to divider resistors R14, R8 through R13, R7, 
R6, R5, and R22. Again, the proper voltage is tapped off at either the IV or 3V tap on the voltage 
divider for proper deflection on any range. 
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IV ( I M A, 10 M A, 100 MA, IA) 






Ohmmeter Input Circuit (See figure 6 on page 10.) 



The ohmmeter circuit uses a constant current source consisting of transistor Q6, OHMS ADJ 
control R25, resistor R15, and a 1. 5 -volt battery. This circuit maintains the current through 
collector load resistor R22 constant. OHMS ADJ control R25 sets the base bias for Q6 so that, 

with no external resistance connected, ^ volt is applied to the gate of FET Ql, producing full- 

scale deflection ( oo on the meter face). 

In figure 6, the ohmmeter is shown in the RxlO position. If an external 100 -ohm resistor is 
connected between the probe tip and common lead, it reduces the voltage at the gate of Ql to one- 
half its original value. (This is shown in the equivalent voltage circuit in figure 6. ) Thus, 
measurement of 100 ohms on the RxlO scale causes the meter to point to the half-way mark, 10, 

> on the OHMS scale. As the external resistance is decreased in value, less voltage is fed to the 

gate and a lower ohms reading is obtained. 

As shown in figure 6, the resistance connected in series with the constant voltage source increases 
by a factor of 10 as the RANGE switch is rotated from Rxl to RxlM. In this manner, the range of 
the ohmmeter scale is extended to cover very-high-resistance values (readable to 1000 megohms). 



Zero -adjust Circuit 



The TVOM zero adjust circuit is shown in simplified form in figure 7. FET Ql and differential 
amplifier Q2 and Q3 operate from a d-c supply voltage derived either from a 9-volt battery or a 
transformer -powered, half-wave rectifier. In either case, the voltage is regulated by zener 
diode D4. 

+ 
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Neither end of the supply voltage is grounded. However, the arm of ZERO ADJ control R30, 
connected across the power supply, is grounded. As a result, the gate bias of FET Q1 may be 
shifted in either direction by adjustment of R30, since the circuit is completed through R16 and 
the voltage divider network. Variation of the gate voltage of Q1 results in a variation of the voltage 
at the emitter of Q2. When the emitter voltage of Q* is matched precisely to the emitter voltage 
of Q3, the meter is zeroed. 



OPERATING CONTROLS AND INDICATORS 

Table 1 lists the operating controls and indicators on the Model 242 and indicates their functions. 



Table 1. Controls and Indicators 



Item 


Function 


MODE switch S3 


Selects type of supply to be measured (AC, -DC, or +DC). 


NOTE 




When measuring re- 
sistance, this switch 
must be set either to 
-DC or +DC 




FUNCTION switch S2 


Selects factor to be measured (OHMS, VOLTS or MA). 


RANGE switch SI 


Selects the full-scale range for a-c or d-c voltage and current 
measurements, and the multiplier for ohms measurements. 


ZERO ADJ control R30 
(10 turn) 


Adjusts the meter to left end zero position or, when desired, to 
zero center mark. 


OHMS ADJ control R25 
(10 turn) 


Used to set meter pointer precisely to full-scale (open circuit) 
prior to making OHMS measurements. 


Probe jack J2 


Provides plug-in connection for EICO Multi-Probe. 


GND jack J1 


Provides plug-in connection for ground lead. 


Neon lamp 11 


When lit, indicates that a-c power is turned on. 


LINE -BATTERY switch 
S4 


Selects either a-c line or internal batteries as power source. 



i 
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OPERATION 



Preliminary Adjustment 

Before applying a-c or battery power to the Model 242, place the instrument on a level surface and 
check that the meter pointer rests on the left-hand zero scale marks. If not, using a fine screw- 
driver, VERY CAREFULLY adjust the meter zero screw (located directly below the meter 
movement on the front panel) until the pointer does rest on the zero mark. 



NOTE [ 

If possible, it is preferable that the meter lugs be 
shorted to one another for this mechanical adjust- 
ment. Be sure to remove the short before proceeding. 



A-C Power Application 



a. With the slide switch at the rear of the cabinet set to LINE and the Multi-Probe and ground 
leads inserted in their respective receptacles on the front panel, plug the line cord into a 105-132 
volt a-c 50 -to -60 Hz outlet. Note that for safety sake the Model 242 is equipped with a 3-wire plug. 
If you do not have a 3 -wire receptacle, use a 3 -to -2 pin adapter, but be sure to connect the ground 
lead on the adapter to a nearby ground. 



CAUTION 

Do NOT plug the Model 242 into a source of higher 
voltage or different frequency (or into a d-c outlet), 
for the instrument will be damaged. 

b. Rotate the MODE switch out of the OFF position. The front panel neon lamp will light to 
indicate that power is applied. 



Battery Operation 

a. When using the Model 242 as a portable instrument, set the slide switch at the rear of the 
cabinet to BATTERY and move the MODE switch out of the OFF position. 



NOTE 

The front panel neon lamp does not normally light 
during battery operation. It will light only if the 
line cord remains plugged into an a-c outlet. 



D-C Voltage Measurements 

a. Rotate the end of the Multi-Probe until the detent locks in the DC position. (The Multi- 
Probe end can be rotated either way. ) 

b. Set the FUNCTION switch to VOLTS and the MODE switch to either -DC or +DC depending 
on the polarity of the voltage to be measured. 
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c. Set the RANGE switch so that full scale is higher than the voltage to be measured. If in 
doubt, always start at the HIGHEST range and progress downward until a usable indication is 
obtained. Note that all d-c readings are made at the two uppermost black voltage scales (0 to 30 
and 0 to 100). Use the 0 to 30 scale for RANGE switch settings of 3V, 30V, and 300V. Use the 0 
to 100 scale for RANGE switch settings of IV, 10V, 100V, and 1KV. 

d. Short the ground lead to the Multi-Probe tip and adjust the ZERO ADJ control until the 
meter indicates precisely zero. 

e. Connect the ground lead to the ground (or common) of the circuit under test and the probe 
tip to the voltage source to be measured. 



A-C Voltage Measurements 

a. Rotate the end section of the Multi-Probe until the detent locks in the AC/OHMS/MA 
position. 

b. Set the FUNCTION switch to VOLTS and the MODE switch to AC. 

c. Set the RANGE switch to a range higher than the voltage to be measured. If in doubt, 
always start at the HIGHEST range and progress downward until a usable indication is obtained. 

Note that there are five a-c scales on the meter. The black numbers on each scale represent rms 
values; the red numbers are peak-to-peak values. The RANGE switch settings are similarly marked 
in black (rms) and red (peak-to-peak). Select the appropriate a-c scale to read as follows: 

1. When the RANGE switch is set to position 1V-2. 8V, 3V-8. 5V, or 10V-28V, use the 
corresponding direct reading scale (from the bottom scale to the top scale, respectively). 

2. In the 30V-85V and 300V-850V positions of the RANGE switch, use the 0-30V rms 
(0-85V peak-to-peak) scale. 

t 3. In the 100V-280V and 1KV-2.8KV positions of the RANGE switch, use the upper 0- 

100V rms (0-280V peak-to-peak) scale. 

d. Short the ground lead to the probe tip and adjust the ZERO ADJ control until the meter 
indicates precisely zero. 

e. Connect the ground lead and probe tip to the circuit being measured and read the rms or 
peak-to-peak value on the appropriate scale. 



NOTE 

Peak-to-peak indications are valid regardless of the 
waveforms being measured. However, rms readings 
are valid only for sine waves. 



D-C Current Measurements 

a. Rotate the end of the Multi-Probe until the detent locks in the AC/OHMS/MA position. 

b. Set the FUNCTION switch to MA and the MODE switch to +DC. 
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c. Set the RANGE switch so that full scale is higher than the current to be measured. If in 
doubt, always start at the HIGHEST range and work downward. Note that all d-c current readings 
are made at the two uppermost black scales (0 to 30 and 0 to 100). Use the 0 to 30 scale for 
RANGE switch settings of 3MA, 30MA, and 300MA. Use the 0 to 100 scale for RANGE switch 
settings of IMA, 10MA, 100MA, and 1A. 

d. Short the ground lead to the Multi-Probe tip and adjust the ZERO ADJ control until the 
meter indicates zero. 

e. Connect the common test lead and the test probe IN SERIES with the circuit being tested. 
The test probe should be connected to the POSITIVE end of the circuit and the common test lead to 
the NEGATIVE end. Use a RANGE switch setting that results in at least 1/4-scale pointer 
deflection. 



A-C Current Measurements 

A-c current is measured similar to d-c current. Set the Multi-Probe to AC/OHMS/MA and the 
FUNCTION switch to MA. In this case, however, position the MODE switch to AC. Use the TWO 
LOWEST SCALES for all a-c current measurements: the 0-1 scale for RANGE switch settings of 
IMA, 10MA, 100MA, and 1A; the 0-3 scale for RANGE switch settings of 3MA, 30MA, and 300MA 
In this case, lead polarity is not important. 



Ohmmeter Measurements 

a. Rotate the end of the Multi-Probe until the detent locks in the AC/OHMS/MA position. 

b. Place the FUNCTION switch in the OHMS position and the MODE switch to either -DC or 
+DC. The meter should indicate up-scale. 

c. Set the RANGE switch to RX100 and short the ground lead to the probe tip. Adjust the 
ZERO ADJ control until the meter indicates zero. Do not change the zero adjustment for any ' 
other RANGE switch setting. 

d. Remove the ground-lead from the probe tip, then adjust the OHMS ADJ control until the 
meter indicates exactly on the extreme right hand mark ( oo ) on the top scale. 

e. Remove power from the equipment under test to avoid damaging the Model 242. 

f . Connect the ground lead and probe tip across the resistance to be measured. Set the 
RANGE switch for the most appropriate deflection. Multiply the reading on the OHMS scale by the 
factor indicated by the RANGE switch setting. 

g. When not in use, place the FUNCTION switch away from OHMS to avoid draining the 
internal D cell unnecessarily. 
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(Rjt ABOVE 1000 MEGOHMS) 
A Rx B 




Figure 8 



Resistance Measurements Above 1000 Megohms. 



The upper limit of direct resistance measurement of this instrument is 1000 megohms. The leak- 
age resistance of small paper and mica capacitors usually exceeds this value. To measure 
resistance above 1000 megohms, an external d-c source between 20 and 500 volts can be used to 
obtain a measurable meter deflection. The circuit connection is shown in figure 8 and the procedure 
is as follows: 



1. Set the FUNCTION switch to +DC, and the Multi-Probe to DC. Place the RANGE switch at 
a range that encompasses the voltage of the power supply used. 

2. Measure and record the voltage at point A, and then the voltage at point B. 

3. Compute the value of the unknown resistor from the following formula: 



„ , , x 11 [(volts at point A) - (volts at point B)] 

R x (megohms) - — U (volts at poiiit B) 



EXAMPLE: Assume that the power supply used is 300 volts, and the Model 242 measures 300 volts 
at point A and 1. 1 volts at point B. Then 

R = (300 - 1.1) = 3000 megohms (approximate) 

A 1.1 



Zero Center Operation. 

Zero center indications allow observation of either positive or negative voltage excursions without 
resetting the FUNCTION switch. To prepare the instrument for such operation, place the 
FUNCTION switch in the +DC position and adjust the ZERO ADJ control (with the ground lead con- 
nected to the probe tip) clockwise until the meter needle rests on the -0+ mark at the bottom of the 
meter scale. If the meter does not deflect to midscale, use the -DC position for your tests. Set 
the RANGE switch to a position at least twice the voltage being measured, and then to the lowest 
range that permits the meter needle to remain on scale with the voltage applied. The value of 
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positive voltage indicated (meter deflection to the right) is obtained by subtracting half the RANGE 
selector value from the d-c voltage reading on the appropriate scale. The value of the negative 
voltage (meter deflection to the left) is obtained by subtracting the d-c voltage reading on the 
appropriate scale from half the RANGE setting. (The polarities are reversed if the -DC function 
position is used. ) 



CAUTION: Although the Model 242 is protected against meter burn-out under normal operating 

conditions, repeated overloads may impair the accuracy of the meter movement 
that results from slamming the needle against the limit stops. For this reason, on 
either ac or dc, always start with a range setting GREATER than the voltage you 
expect to measure. Always pay attention to polarities when measuring d-c 
voltage. 



DB Measurements 

To avoid overcrowding of the meter scales, there is no dB scale on the meter. Another reason 
for the absence of a dB scale is that there are many different reference levels in use, and each 
reference level results in a different scale. Figure 9 is a graph for one accepted level--namely 
0. 775 volt across 600 ohms resistive load (1 milliwatt). Using this graph will allow you to 
conveniently convert rms a-c voltages to dB readings. These readings are also referred to as 
DBM. 




Figure 9 
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The dB values read on Figure 9 are correct only when the voltage indication is taken across a 600- 
ohm load. If the readings have not been taken across a 600 -ohm load, the dB values read from the 
chart must be corrected by adding algebraically to it, the correction increment specified in Table 
2 for the particular resistive load. If the resistor you are measuring is not found in this table, 
the correction increment can be found as follows: 

Correction increment = 10 log (600/R), where R is the resistive load used. 

All dB measurements must be made on a sine wave to avoid waveform error. 



Table 2. Correction Increment for Various Loads 



Load Res. 


DB Added 


Load Res. 


V DB Added 


600 


0 


150 


' + 6.0 


500 


+0.8 


50 


+10.8 


300 


+3.0 


15 


+16. 0 


250 


+3.8 


8 


+18.8 




3.2 


+22.7 



CALIBRATION 

The Model 242 is shipped fully calibrated and tested, and requires no further adjustment. If it 
should ever be necessary to recalibrate the unit, proceed as described below. 



A-C Calibration 

a. Remove the two round plugs at the left side of the cabinet. 

b. Set the FUNCTION switch to VOLTS and the MODE switch to AC. 

c. Set the RANGE switch to a setting that covers a known level of a-c voltage to which you 
have access. This may be either the accurately known power line, a power supply that delivers 
some known level of ac, or a metered audio generator such as the EICO Model 378. 

d. Connect the Multi-Probe and associated ground lead to the Model 242. 

e. Connect the Multi-Probe tip (set to AC/OHMS/MA) to one side of the a-c source and the 
ground lead to the other side. 

f. With the a-c source turned on, check that the Model 242 indicates the correct voltage. If 
not, adjust R23 (accessible through the LOWER hole on the left side of the cabinet) until the meter 
reads the correct value. 
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NOTE 




For maximum accuracy, select a voltage that produces 
almost full-scale deflection. It is preferable to calibrate 
on the 30V or 100V ranges, although any range may be used. 



D-C Calibration t 

Some known level of dc, such as a single fresh dry cell (1. 55 volts) or an accurate metered 

adjustable d-c power supply such as the EICO Model 1025 must be used. Proceed as follows: j 

f 

a. Set the Multi-Probe to DC. I 

b. Set the FUNCTION switch to VOLTS and the MODE switch to -DC. f 

c. Set the RANGE switch to the 3V position. 

d. Connect the Multi-Probe tip to the negative terminal of the battery or power supply and the 
ground lead to the positive terminal. Adjust R24 (accessible through the UPPER hole on the left 
side of the cabinet) until the meter reads the correct value. This one adjustment suffices for all 
ranges and for both -DC and +DC modes. 



Ohmmeter Function. 

No separate calibration is required for the OHMS function range. 

To check for ohmmeter leakage (if any), proceed as follows. This also checks the condition of the 
ohmmeter battery. 

1. Place the FUNCTION switch to OHMS. 

2. Place the RANGE switch in the R x 1 position. The meter pointer should deflect to the 
right. Operate the OHMS ADJ control for an exact full-scale indication. If your meter does not 
deflect full-scale, replace the 1-1/2 -volt ohmmeter battery. 

3. Rotate the Multi-Probe tip to the AC/OHMS/MA position. Short the tip to the ground lead. 
The meter should drop to zero. Adjust the ZERO ADJ until it does. It may be necessary to repeat 
this procedure until the meter pointer rests at both full scale and zero as the probe tip is grounded 
and ungrounded. On battery operation, the meter may not be capable of being zeroed. This 
indicates defective 9-volt batteries. 

4. Isolate the probe tip and set the RANGE switch to R x 1. The pointer should indicate 
exactly full scale. 

5. Without touching the OHMS ADJ control, place the range switch in the R x 1M position. If 
the meter pointer drops away from the full-scale position, there is excessive leakage in the 
ohmmeter circuit and it should be thoroughly checked. 
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BATTERY REPLACEMENT 



To determine if the 9-volt batteries are usable, set the rear-mounted slide switch to BATTERY and 
the RANGE switch to any voltage range. Set the Multi-Probe to AC/OHMS/MA. Connect the test 
leads to each other. Adjust the meter to zero. If this adjustment cannot be made, the 9-volt 
batteries need replacement. The 1-1/2 -volt battery should be replaced if the meter cannot be set 
to zero on the lowest resistance ohmmeter range when the test leads are connected to each other. 

Do not permit an exhausted battery to remain in the instrument case as the chemicals released 
from an exhausted battery may corrode the connectors and surrounding components. 

1. Remove the four screws at the rear of the case. Two of these screws are long ones for 
mounting the a-c line cord and supports. Slide the case off. 

2. The 1-1/2-volt ohmmeter battery is mounted at the right side of the rear subchassis in its 
own holder. The battery should be replaced with a comparable cell, observing the polarity (positive 
side up). See figure 10. 

3. The three 9-volt transistor radio batteries for field power (portable use) are held in place 
with a metal bracket to the rear subchassis. Loosen the bracket screws. Remove and replace all 
three batteries when required. The three are in parallel and if only one is replaced, the others 
will drain the good one and also ruin it. Conventional polarized battery clips are used here. 

Tighten the batteries back in place. 

4. A switch on the rear panel determines whether the Model 242 is operated on the power line 
or on the internal batteries. Place this switch in the appropriate position (LINE or BATTERY). 




OHMMETER 
'O’ CELL 1.5V 



Figure 10. Location of Batteries 



CLEANING THE CASE AND METER. 

A lightly soaped moist cloth can be used to clean both the case and meter face. DO NOT use 
detergents or an abrasive cleaner as the surfaces may be damaged. 
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MAINTENANCE 



To gain access to the chassis, remove the four screws at the rear of the cabinet. (Two of these 
support the line cord while in storage or during battery operation. ) Carefully slide the chassis out 
of the cabinet by pulling on the frame. 

Remove the four screws (two at each side) that fasten the rear panel to the instrument. Swing the 
panel back and down to expose the interior of the unit. To get to the MODE switch, remove the two 
screws that fasten the left side panel to the front panel and gently move the panel aside. Be careful 
not to break any leads while removing this panel. The two calibration controls are mounted on this 
panel. To gain access to the RANGE switch, remove the right side panel in the same way. 

An understanding of circuit operation will greatly facilitate trouble localization. Before attempting 
to replace any parts, study the text and simplified diagrams presented under CIRCUIT DESCRIPTION 
until you thoroughly understand the circuit in question. 

The electronics circuit is on a PC board that mounts to the meter lugs. To remove the PC board, 
first swing the rear panel back out of the way, then unfasten the two meter nuts. Each component 
is clearly identified by printed designations on the component side of the board. If any components 
are replaced, carefully unsolder the leads from the foil side of the board and replace the component, 
being sure that you create no solder bridges. Be careful not to apply so much heat that the copper 
foil lifts from the board. 



Voltage Measurements 

Table 3 specifies the various voltages to be found in the circuit. 

Remove one lead of each resistor from the board and check it for correct value. Use an in-circuit 
capacitance checker to test the capacitors. 



Table 3. Voltage Measurements 



Q1 



Q2 



Q3 



Q6 



gate - 1.0 
drain -6.8 
source -4.5 



base - 4. 5 
collector -6.8 
emitter -3.7 



base -4.5 
collector -6.8 
emitter -3.7 



base -0.5 
collector - 0 
emitter - 1 



D3 cathode: 22 volts ±3% 
D4 cathode: 6. 8 volts ±10% 



NOTES 

1. Above voltages are measured with respect to negative (-) lead on C5. 

2. Set front panel controls as follows: 

MODE: +DC 

FUNCTION: VOLTS 
RANGE: 100 V 

3. Set FUNCTION switch to OHMS to measure voltages at Q6. 

4. Voltage at common Q4 emitter and Q5 collector should rise to a maximum of 10 volts dc 
(preferably less) and remain there as the input voltage is increased (measured with respect] 
to common lead). 
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EICO- LEADER IN CREATIVE ELECTRONICS 

For over 23 years, EICO has been designing and manufacturing 
electronic products and is now the world’s largest producer of elec- 
tronic kits and factory wired equipment marketed exclusively through 
dealers and distributors throughout the world. 

Whatever your electronics interest, there’s a wide range of ver- 
satile, professional EICO products for you to choose from, and each 
designed to provide you with the most pleasure and quality perform- 
ance for your money. 

The fact that more than 3 million EICO products are in use 
throughout the world attests to their quality and performance. EICO 
kits are so popular because they represent the best value and are 
available for inspection and immediate over-the-counter delivery at 
more than 2500 EICO dealers and distributors. 

Should you have any questions about the selection or applications 
of any EICO product, you may at any time consult by mail with our 
technical correspondence staff. There’s no charge for this service. 

For your added convenience — EICO has set up a network of 200 
service stations to make available to you on a local neighborhood 
basis the same high-quality technical service competence and replace- 
ment parts you get from our factory, should you ever need them. 

The EICO Catalog is available to you Free for the asking. The cat- 
alog describes Eico’s complete line of 200 “Best Buys’’ in Electronics. 
Cortina 0 Stereo Components, EICOCRAFT* Solid State electronic proj- 
ects, Citizens Band 2-Way Radios, Automotive electronics, Amateur 
Radio equipment, Visutronic* Educational Training Aids, TRUVORM* 
professional Multimeters and the famous EICO line of Test Instruments 
for home, shop, factory, laboratory and school. 
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